Progesterone Inhibits Apoptosis in Fetal Membranes by Altering Expression of Both Pro- and Antiapoptotic Proteins.
Progesterone supplementation prevents preterm birth (PTB) in some high-risk women, but its mechanism of action is unknown. One-third of PTB is associated with preterm premature rupture of membranes (PPROMs). We have previously shown that progesterone inhibits basal and Tumor Necrosis Factor (TNF) α-induced apoptosis in an explant model of human fetal membranes. This study investigates the molecular mechanisms responsible for progesterone-mediated inhibition of apoptosis in fetal membranes. Human fetal membranes were collected at elective cesarean at term (no labor, no infection; n = 6), washed, and pretreated with/without progesterone (125 ng/mL) for 24 hours. Thereafter, membranes were treated with/without TNFα (50 ng/mL) and/or progesterone for 48 hours, harvested, and homogenized. Apoptosis was determined by evaluating caspase-3, -8, and -9 activities. Expression of pro- BH3 interacting domain death against, Bc1-2 associated X protein (BID, BAX) and antiapoptotic proteins (X-linked inhibitor of apoptosis protein [XIAP], Bcl-2, FLICE inhibitory protein [FLIP]) were measured by Western blot. TNFα increased apoptosis (measured by caspase-3, -8, and -9 activities) in fetal membranes, and this effect was abrogated by progesterone. Under basal conditions, progesterone suppressed expression of the proapoptotic protein, BID, by 0.45 (0.14)-fold, and increased expression of the antiapoptotic proteins, Bcl-2 and XIAP; no change was seen in BAX or FLIP. In contrast, TNFα increased BID expression by 5.15 (2.92)-fold, which was prevented by pretreatment with progesterone. Progesterone inhibits apoptosis in fetal membranes by suppressing expression of the proapoptotic protein, BID (for both basal and TNFα-induced apoptosis), and upregulating expression of the antiapoptotic proteins, XIAP and Bcl-2 (under basal conditions only). These data provide a mechanism by which progesterone supplementation may prevent PPROM and PTB in some women at high risk.